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AIR PROPORTIONAL ALPHA COUNTERS.

B2 T R e L o

(On vork covering October-December 1944.)

J. A, Simpson, JT.

1. INTRODUCTION.

The purpose of this report 1s to introduce the use
of proportional counters, whose ionizing gas is air at
atmospheric pressure, as the basls for the éevelopment of
a series of radiation detection and measuring instruments.
It also covers interesting properties of these counters
(such as air as an ionizing counter gas) and various counter
designs. A subsegquent series of reports will cescribe
specific instruments which have been developed utilizing
these air proportional counters, such as: an alpha counter
for measuring hand and clothing contamination, portable
probes and meters for making quantitative measurements and
survey probes and micro counters for health protection.
Boron, paraffin or a "heavy metal" ccated surface in air
counters is also useful Iin survey work for neutron detection.

The use of air in a progortional counter has been
reported early in the literature, Hovever, these counters
were genersglly of a so-called "end-window" design which dis-
tinctly limited both the geometry and the size of center-
wires used. They were characterized by a very high operating
potential, low geometry and mechanical instability.

I1I. AIR AS A GAS MIXTURE FOR DETLCTING IONIZING EVEHNTIS.

~ Admittedly, air is a very poor cholce for a counter
gas mixture, but the important advantage gained in uslng
counters at atmospheric pressure vith no wincows or windows
of high transmission for detecting alrha particles along
with the attendant simplicity of such a counter design
makes this poor choice worthy of consideratiomn.

The oxygen and czrbon dioxide content of the air
introduces the problem of n~gative ion formation. The
electron attachment for oxygen is 1.73 ev. and results in

L. G. Brubaker and L. Pollard, Rev. Sci. Int. 8, 255 (1937).
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a serious loss of electrons formed in the primary ionization
of air by, say, an alpha particle. This Is especially true
in the outer or low intensity field region of a proportional
counter. Such an effect is observed as an arparent decrease
in counter efficiency and, in the semi-proportional region.
as an observable number of spurious counts. This latioer
effect results from the detachment of the electron from the
oxygen molecule vwhen it approaches the center-wire a con=-
siderable time after the ionizing event has been completed.
The above deviations from linearity are important for particle
energy measurements, but, in most cases, are negligible for
determining the number of lonizing events,

The presence of nitrogen in the counter results in
a relatively high operating potential. A4s will be seen later,
this requires that very small center-wire diameters be used
in order to obtaln adequate gas amplification at moderate
potentialss Such “enter-wires or anodes, therefore, require
mechanical support at both ends of the wires, anc this fact
encourages the use of vindows vhich run pzrallel to the
direction of the center-wires.,

Recombination of the lons formed in the air is
negligible in these counters except for precise particle energy
measurements,. '

Maximum dally fluctuations of atmospheric pressure
are about 1 cm. Hg. which Introduce a shift in the threshold
potential of approximstely 15-20 volts vith counters using
0.001" diameter center-wires. Thils shift is linear over a
range of at least 20 cm. Hg. pressure (Figure I} around
atmospheric pressure. For alpha and proton survey and
detection instruments this does not introduce serious errors.

At room temperature, there i1s a 1% change in counter
countinge-rate at the operating potential with a 1 . change
in temperature. The data in Figure 2 are representative of
air proportional counters.

The water vapor content of the air changes with
time and, therefore, it is important to undarstand how air
counters may behave at high relative humidities. 411 counters,
irrespective of how they are prepared, show no relative
humidity effect up to 60-70%. DNear this value, those counters
whieh have dirty or scratched insulators {polystyrene) vill
show a peculiar spurious ccunting effect which behaves
like a counter with a high background, except that the counts

o _
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are not random. Counters with moderately clean insulators

may show the effect above 85% relative humidity. Counters
which have insulators whose surfaces have been cleaned and
polished according to CP-2852 and have all surfaces sufficient-
ly above room temperature show no spurious counting effect,
even near 100% relative humidity.

The manner in which spurious counts are produced by
water vapor has been examined. Ilwany types of insulators
were treated with a wide variety of surface coatings--in-
cluding silicones, G.E. Varnish, and various cleaning methods.
The surface resistance of standard prepared plastic samples
was measuged on a recording vibrating reed electrometer
under various humidity conditions. The surface resistance
was shown to change orders of magnitude in value within a
few seconds. Thelr behavior was quite erratic. Such rapid
surface resistance changes procduce pulses several millivolts
in magnitude within a counter. Baked silicones and G.E.
Varnish on polystyrene could produce stable surfaces, but
this preparation is rather critical. It was found that the
best surfaces were prepared from carsfully buffed and
polished polystyrene. The surface was washed in tincture
of green soap and distllled water; no oil remalned on the

surface.

Tests were made to determine the sensitivity of
open air counters to steam. A stream of steam was blown
by a fan into various coumnters; the backgrounds rose by only
a factor of 3. (Details on the effect of water vapor on
specific counter designs will be discussed later.)

At atmospheric pressurs, the background beta pulse
size 1s somewhat higher than at lcower gressures, due to
greater ionization per centimeter path length, but there
is still a large factor in the separation of the alpha pulse
distribution from the beta pulse distributicn enabling one
to count protons or alpha particles in an intense beam of
beta particles or gamma rays. :

IiT. DISCILLRGE TBCHANISL IN AXIR,

In order to utilize air proportional counters, it
is necessary to understand the principal differenccs baetween
the electrical discharge mechanism in a polyatomic gas and
the discharge.mechanism in a mixzture of gaseSaasuch'as air.
The properties of the discharge mechanism for various types
of ¢ases used in the proporitional regicn have been discuss-
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ed.2’3 1f, for example, an -alpha pzrticle passes through

an air counter operating in the proportional region, many

ion paire are formed. A few of the electrcns thus formec

in the counter volume and accelerated toward the anode become
attached to oxygen molecules to form negative lons. The other
‘electrons reach the region immediately surrounding the centere
wire, and in this regilon of high field intensity acquire enough
energy between collisions with molecules and atoms to produce
fonization upon collision, The threshold voltage of the propor-
tional region 1s determined by the potential applied between
cathode and anode vhich 1s required to give an electron enough
energy to produce ionizatica in its last mean-free path before
being collected at the anode. 4&n increase in the potential dife
ference produces increasing ionization and multiplicetion at the
center-vwire. Many of the molecules in the discharge become
excited and, in returning to their normal :tate, produce rhotons
of considerable energy. The procduction of photons demonstrates
one of the principal differences between this discharge process
and one oceurring in a polyatomic gas. A polyatomic molecule,
instead of raaiating a photon, mey return to its normal state

by dissipating its energy in rotation or vibration levels.

In addition, any photons that are produced in the poly=tomic

gas must be of short range, because of the wide bands for

photon absorpticn in such types of molecules. In contrast to
this, an alr discharge produces photons of consid=rable

range since the absorption is rather small. Under such c¢onditions,
photo-electrons may be produced at the cathode surfaces which
upon arriving near the anocde produce additional multiplication
in the gas. Obviously, under these conditicns, the discharge
will not be proportional to the original ionizing event.
Therefore, in air counters the proportional region is limited

to the region lying ebove the proportional threshold and below
the point where photons play a significant role. Ixperimentally,
it has been verified that this multiplication or gas ampligicao
tion in the counter for air extends up to approximately 107,
whereas a higher order of magnitude of gas amplification can

be reached with polyatomic gases.

ixpressions aerivec in the literature for the ampli-
fication factor A (E) i.e., the ion multiplication as a function
of field intensity, are not correct for application to 315
ccunters principally because these equations were derivedo.
on the assumption thszt no rhotens wculd be proauced in the

2, J.A.Simpson, Jr.-"Proportional flphsa Counters"” CP-1527. pp. 3=5.
3. H.E.Rose and S.h.Korff, Phys. Rev. 59, 850 (1941).
o .
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counter uischarge. The amplificztion factor 1s moré crit-
ically dependent upon field intensity in the case of air
counters than in the case of pclyatomic gases and, therefore,
it is expected that air counters will be more critically
dependent on opersting potential.

It can be deduced from experiments3 on Hy, gas -that
the behavior of the amplification factor A(E) is deépendent
on the condition of the cathode material and construction
only for high values of the amplification functions; i.e.,
in a region where photons are produced. Therefore, in the
strictly proportional region of an air proportional counter,
the material and structure of the cathoce, aside from its
effect on field distribution, is unimportant 1f it 1s free
from insulating surfaces.,

Positive ions which are producec¢ in the air from
the discharge are accelerated toward the cathode. Upon
arriving at the cathode, they acquire electrons, but do
not produce free electrons by field emission, principally
becauge the charge is so smsll that no space charge can be
formed.

- The conventional signal resistor in series with the
nigh voltage supply and the counter tube does not play the
sare important role in the proportional region that it does
in the Geiger Mueller counter regicn. There is no so-called
tquenching® by lowering of the center-wire pgtentgal, since
the pulse height is usually the order of 10°<-107° volt,
and a counter is opsrated at least 10-60 volts above its
proportional threshold. Therefore, the optirum choice of a
resistor is determined solely by the discherge mechanism
in the counter itself. This is so because the steepness of
the voltage pulse front ueveloped across a resistance 1s
dependent upon the electron mobility and straggling effects
in the gas. The choice of a resistor, therefore, reduces
to cne of selecting a value which, in combination with the
input circuit to the linear amplifier, produces the best
frequency response for amplifying the pulses. An additional
factor that must be considered in determining the RC of the
counter circuit is that of the gammz or veta background vhich
may be present vhen alpha or proton pulses are being detected.
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A high beta background imposes a limitation on the size of
the resistor which can be used without decreasing the
maximum alpha to the maximum beta pulse height ratio, (or
the popularly called_signal-to-noise ratio) because of in-
acequate resolution.2 The importance of the counter and
circuit capacity is discussed below.

2ir counters possess relatively high resolution,
i.e., better than 105 see., The electron collection is ruch
slower than in the case of certain pure gases, however, but
the counter does show the characteristic of all proportional
counters in that the avalanches are formed locally near the
center-wire and do not spread. The pulse front formed 1s
steep enough to require gain at moderately high frequency in
the proportional amplifiers designed for them.

IV. INPUT CIRCUIT AND AMPLIFIiR CHARACTERISTICS.

As mentioned above, the signal resistor is not
eritical. Values in the region of 1, 2 or 10 megohms are
conveniently used with air counters in most applications.
The amplifier need not be wide banc, nor extend much beyond
one megacycle in frequency response. Low frequency con-
ponents below 10 K.C, do not appear to coantribute appre-
ciably to the shape of the puge, therefore, it is advane
tageous to provide low frequency suppression to remove micro-
phonic difficulties and spurious electrical gick—up. An
input sensitivity of an amplifier to a 2x1C~2 volt pulse
with a rising time of about 0.3 microsecond Is satisfactory.
This implies an amplifier gain of 200-400 if a pulse height
selector which trips at about 0.5 volt is used.

It is evident that even vith the maximum amplification
factor for air the input pulses are the order of millivolts.,
The pulse size Vp depends upon the number of primary ion
pairs g produced,” the amplification factor A(E) and the
capacity of the counter ¢ plus Gistributed capacity C of
input cables so that, if e is the unit charze,

V = _=end :
P C +C

Usuzlly 087'03 To improve the response zand flatness of the
operating region, the total capacity rust be as small as
possible because it permits even short range alpha or proton
pulses to be recorded at operating potenliials far below
- the beta threshold. Vhen the total capacity is high the



shortest range pulses continue to approach the recording level
of the electronic circuit as the amplification factor is
increased. This results in a steep slope on the counter
characteristic curve. Figure 8 shows the result of adding
38un fd capacity (due to a coupling cable) to a proportional
counter whose capacity is 41n3p fd. _

%hen air proporticnal counters must be used with
a long connecting cable for survey measurements, it 1s essen-
tial to use a low=capacity concentric cable. Cables as long
as 50 ft. have been used successfully. For general survey
work inductive input networks or auto-transformers are not
necesszry. Vhere a high resolutlon is required such a circuit
is necessary. The use of an amplifier or cathode~follower
built into the survey probe also provides a solution to the
Gifficulties found in using very long signal cables.

V. DESIGK OF AIR PROPORTIONAL COUNT_ RS.

The general principles cutlined in the previous
paragraphs make it possible to design extremely simple air
ecounters to serve many purposes. All of the counters des-
eribed below are based upon a concentric electrode system
with certain modifications. ¢£ince a conventional proportional
counter having, say, a 3 ur 4 centimeter diameter cathode and
a 3 or 4 mil center=wire, operates well =bove 3000 volts in
the proportional region at one atmosphere, it is evident that
two changes in the geometry can be made to shift the operating
potential by 500 to 1200 volts downward. Since the amplifica-
tion factor increases with a decrease in the wire cilameter,
and the useful amplification factor is, as stated above,
1imited by photon productiocn, then the centzr-wire should be
made as small as consistent with mechanical strength and
freedom from sharp bends in the wire. This infers wire dia-
meters of the order of 1 mil or less. <ince 1t is desirable
to reduce the number of negative ions formec in the counter
volume and to increase the field gradient in the region of
the center-wire, sm:11l diameter cathodes are required. The
length of proportional air counters is not important except
for the effect of the added capacity on the pulse shape and

size.

Figure 7 illustrates a counter having a wire mesh
sereen for a cathode whose diameter is 2 inches. This countez
has been used for detection of alpha contaminrtlon on hands
and apparatus. Vith a center-wire diameter of 2 mils, the
proportional threshold was approximestely 3050 volt with an

p——
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operating region near 3500 volts. Vith a center-wire dlameter
of 1 mil, the threshold was 2375 volts, and the operating re-
gion occurred near 2800 volts. The pressure was 76 cm. Hg.
The measurements were made with an input sensitivity of 1l.
millivolts calibrated by means of a pulse generator with a
pulse rise time of about 0.3 microsecond and a base pulse
width of 1.5 ricrogecond. The applifier response was essent-
ially f%at from 10% C.P:S. to 10° C.P.S.; a signal resistor
of 5%10° ohms was used. The slope of the operating region
was 0.23% rise of counting=rate per volt change in operating
potential when a cable having appreciable capacity to ground
is used to simulate actual probe operating conditions.

Since the field intensity in the region of the
cathode is very low, considerable aistortion of the cathode
can be produced without changing the electrical character-
istiecs around the center-wire appreciably. Therefore, a
longitudinal flattening of a conventional counter is practical
and is by now common practice (CP=-1527). Several applications
of this can be made in counters designed for contamination
survey work where high sensitivity is desirable.

Figure 3 illustrates a counter of this type. A
portion of the cathode surface has been removed. The center-
wire has been moved off center far enough so that the fleld
distribution is considerably distorted to produce a field
distribution that permits increased positive ion collection
around the solid portion of the cathode. The open wincow
can be covered by cementing (Type 3=M Cement) a thin,
aquadag-coated nylon film to the counter body. These counters
are used extensively in general survey work. The smaller
unit shown in Figure 4 is useful in checking contamination
inside chemistry glassware. '

Small metallic feet or guards are provided to
protect the nylon film from being torn--especially on sharp
corners. . The center=wire is 1 mil in diameter and the operat-
ing potential at 76 em. Hg. pressure is about 2200 volts. The
probe in Figure 4 has an operating rotential of about 2100
volts. These data are given for a 2 nmillivolt input sen-
sitivity. The connecting cable was about 10 feet long with
a total capacity of 220-260 pu fd.

4 method of calibration for these probes, when used
in survey instruments to measure disintegration rates, 1s
described in Appendix I.

In order to inerease the exposed area for detection,




another design, based on the. above counter, has been adopted.
Cross-section views and the assembly of the unit are clear
from Figure 5. Each center-wire 1s electrically shielded
from the other vires by ridges in the cathode as shown.
However, these ridges do not project far enough to interfere
with oblique alpha trajectories extending from the open
cathode side. An open mesh screen or thin-conducting window
is gen=rally used to complete the cathode surface in this
type of counter. The local sensitivity of such a counter

is remarkably constant over the entire exposed surface.

This has been verified by using a collimated alpha beam.
vith tiny supporting feet the counter gives reproducible
data over a wide variety of flat surfaces which are contame

inated,

in Report LA-73, a multiple grid was used in the
proportional region for the measurement of proton ranges.
Another type of counter vith parallel multiple wires, having
parallel cathodes 1s shown 1n Figure 6 which deviates con-
siderably in fleld distribution and construction from that
deseribed in La-73. One of the parallel plates can be an
open-mesh screen to admit alpha radiation or may be some other
type of thin window. A general criterion for the proper
design of this counter is that b 2a where g is the distance
between parallel plates and b is the distance between center-
wires. This provides a more satlsfactory field distribution
for ion collection and reduces the operating potential of the
multiple wire system. Figure 8 illustrates the characteristic
curve of the counter with a 38up fd. cable attached. Figure
8 also shows the characteristi¢ curve of the 10-wire counter
without a long cable. The 1 mil tungsten wires are spaced
1/2" apart by polystyrene insulators. The wires have small
silver solder beads on either end for making contact with
the spring and the insulator. (MUC-JAS=56 or £P-2852,
Appencaix III.) This prevents sharp points from producing
spurious effects. The operating potential at 76 em. Hg.,
air pressure with cables is approximately 2250 volts with a
100 volt operating region.

The sensitive surface is 5"x10", and the topographical
distribution of counting yield is given in Figure 9, with
the highest value indicated as unity. A collimated source of
alpha particles was used to determine the local yield., Vith
a 0.2 mil nylon screen vhich has a thin, “ranslucent layer
of aquadag, the counting yield is about 20% of the comuntinzg=
rate of a spread sample as compared with a necasurement in a
parailel plate chamber.

Yhenever it is necessary to search for alpha activity

in difficult positions or in the outer passages of the human
nose, the counter shown in Figure 10 may be helpful. The
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outer cathods surface is merely four heavy
parallel rodas; tnhe center=-wire is installed equidistant from each
of them., For some applications, the dimensions can be reduced
by a factor of 2 of 3« By removing the connector assembly and
wrapping 0.5 mg/cm2 nylon (aquadag=coated) around the unit, it
can be used in conjunction with a bronchia-scope. By only using
platinum, glass and tungsten in the counter construction it 1s
possible to sterilize the unit after each use.

Figure 13 shows the construction of a symmetrical alpha
counter for measuring contamination in beakers. The counter illus=-
trated in Figure 14 utilizes a center-wire in the form of a loop
lying in a plane perpendicular to the aquadag-coated thin window.
The operating potential can be adjusted by sliding the large in-
sulator which supports the center-wire assembly. The sensitive
area of the counter coincides vith the geometrical area of the
window. This counter is rugged mechanlcally anc possesses a
high counting yield. Figure 15 describes a lcng probe counter
which incorporates many mechanical advantages not found in the

one shown in Figure 3.
VI. WINDOWS FOR ATMOSPHERIC PRESSURE COGMTERS.,

tire screens having 80% transmission have been widely
used in air counters, but the disadvantage of dust accumulating
in the high field regions insiGe the counter along vith contam-
ination problems has made it imperative to find dust barriers
for all but the simplest types of counter probes. One of the
most useful thin winuows 1s sheet nylon plasﬁic.4 It possesses
great mechanical strength and san be stretched into very thin
films as low as 0.1 mg. per cmc, Nylon film 0.2 mil thick 1s
0.56 mg/cm2 and has been prepared commercially. The film can have
its molecules oriented by proper stretching, so as to decrease
thickness and increase strength. It possesses the disadvantage,
already mentioned, of having a high water vapor permeability--
vhienh is aprroximately 4200 gms. per 100 square meters of surface
per hour for 0.2 mil nylon. In contrast with this, the permea-
bility of saran-coated cellophane is 50. I'any types of coatings
were applied to the thin nylon, but none have been found which
work satisfactorily. Zapon, glyptal, silicones and varnish have
been tried, among many others. Not more than a factor of 10 could
be obtained in decreasing the vapor transmission of the film. In
all cases, thg totzl thickness of window and coating must be kept

to0 a minimum.

Using 0.2 mil nylon film, the followlng water vapor

3, This f£ilm was introduced some time agc by C. Borkowski tfor
use on ion and vacuum chambers, -

5. H.S.Turner has suggested the use of vinyiidene chloride. polymers
on nylon film. In particulsr, the vinylidene chloride acrylen-
itrile copolymers of the Tow Chemical Company, which are soluble,
may be used.

po— _
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transnission measurements® were made by H. S. Turner of the
DuPont Company. All samples were prepared with only one side

coated.

sample Coating. Tranemission in gms/100 sq. meters/hr.
#5 Zapon, thinned . 1980

#8 Aquadag 1340

#11 Dow=-Corning silicone 1340

#12 Control. No coat 4170

It should be pointed out that these measurements, tO
some extent, depend upon the previous history of the films
and from what side of the film the water vapor transmission
is made. TFor example, a very dry film may have a low measured
transmission, whereas one that previously has acquired moisture
may show a high vapor transmission.

Polyvinyl butyral (Butacite) has been tried, but its
gas permeability is very high. Saran and cellophane films .
have been unsatisfactory because of their high density and
the fact that they are not made thin enough commercially.

A satisfactory window having a high alpha particle
transmission is aqu;a.da:,;;=-c(‘.&tec{'7 0.2 mil nylon. The coating
15 trapnsiucent and measures 3000 ohms between the cenver and
Prame of a 5"x10" window. To check alpha iransmission, a
collimated alpha source was used to determine the counting-
rate as a function of the sample distance from the counter.

At first, uncoated nylon was used to obtain Curve #1 in
Figure 11; the usual 4-mesh stainless steel screen was in

_ place 1/8" from the nylon. {4 small electrostatic charge can
be built up on the insulated surfaces of this fiim. This
has been demonstrated by using charged bodies near the surface
to produce spurious counts. ) After Curve #1 had been determined,
the Tilm was sprayed with aquadag, as mentioned above, and
curve #2 in Figure 11l was determined. The results indicate
that an increase in field intensity near the film, due to a
conducting surface, improves the counting yield in spite of
the fact that the absorption has been incresassd. Also it can
be seen from the flattening of the two curves, that within a
distance of 1 cm. from the film essentially all the alpha
particles from the beamed source ars being counted.

The 10=-wire Tlat counter has bszn adapted to determine
alpha contamination on hands. Thnis application has uncovered

6. Charch and Scroggie, Paper Trads Journa: Oct. 3
7 See CP-2852, Appendix [V, Yor technigues of D
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water vapor difficulties. As already mentioned, the face of
the counter 1s covered with 0.2 mil aquadagecoated nylon film
over which 1s placed an open-mesh protective screen. The
nylon will not act as a barrier to moisture and may absorb
2-3% of its own weight in water vapor. Thus when a warm,

and perhaps moist, hand is placed near the film water vapor
may enter the counter volume where it may ccndense on cool
suriaceso, Among such cool surfaces are the insulators and,
if they are not perfect (free from dirt and scratches), the
surface resistance will rapidly change. It usually requires
1-2 minutes with a hand on a counter to produce such an effecte-
the end result of whieh is a high, spurious background. After
removal of the handy the counter will return to normal within
30-40 seconds. Obviously, the time for such an effect to
become noticeable in a counter depends upron the window per-
meability to water, the relative humidity, the temperature

of the surfaces and the surface conditions of the lnsulators.
411 of these difficulties have been bypassed by providing a
12awat} electric heating unit mounted on the counter back
plate.® This runs at 419-45% ¢, Under such condition, no
spurious effects can be detected even at 1007 relative
humidity. The counter is almost cool on the top side where
the hand 1s located.

The author wishes to thank [ir. Jerome Brewer for
his invaluable help in colleeting and plotting the data on
the hand counters, pressure and temperature cufves and nylon
film transmission.

8, The details of this method were worked out by E.H.Vakefield.
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APPUNDIX I.

CALIBRATION OF ALPIL: SURVEY PROBYS.

The single wire, long survey probes discussed in this
report present some difficulties in calibration. It is easy
to determine the counting yleld from a point source placed
symmetrically under the window. Difficulties arise when an
extended source is measured on, say, & flat surface. In this
case the probe position over the active region may be gquite
critical for obtaining reproducible results. If such re-
producibility 1is necessary, a wide area probe should be used
instead. The characteristics of the latter type have been

given.

Since atmospheric pressure conditions are continually
changing, the most satisfactory method for calibrating a
probe is to use a standard alpha sample mounted on a small
portable frame that can be attached to the probe to give a
reproducible geometry for calibration purposes.

Figure 12 shows an adaptable unit used for Model 7a
(Figure 3) probes. By using only the bottom plate in which
the sample is mounted flat probes can be calibrated. It is
helpful to spray the sample with Zapon dissolved in ether
to protect the sample. The cotting thickness should be
equivalent to not more than 0.1 mg/cm2 to avcid absorption.

The large flat counters {(Model 10B) used for de-
tecting alpha contamination on hands can be calibrated by
using a sample recessed 30-40 mils in a large metal block.
The edge of this block should have small hooks which can
catch on the wire mesh of the counter. The welght of the
block will keep the sample uniformly pressed close to the
sereen. {(CP-2852, Appendix I). :
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Argonne National Laboratory

P.C. BOX 5207
CHICAGO 80, ILLINOIS
"BUTTERFIELD 1400

Nate  11-7=47

To: Clinton Lab.

From: Office Services, Inventory and Audit Unit

OTICE OF DECLASSIFICATION

Classification of Report CP=-2851 _ Title Air Proportional

—_Alpha Counters
Author: J. A. Simpson

has been cancelled by authority of the Atcmic Energy Commission on _ 9=10=-47 .
taker),

According to our records you heve cep

(27 M.D. Whitaker,(J.E. Wirth), { T HE.
Instructions for Declagsifyving your Copy

1. Remove and destroy the present classified cover page.

2, Cross out in black ink all classified markings and ecpionage
stampings on the title page and overy succceding page of text
or figures.

-

3, Clip a copy of this hotice to the report, sign and return a
copy to the Inventory end Audit Unit. This will indicate
that you have complied with the instructions,

After these instructions have been followed, your copy of this report is unclassi-
fied nnd is no longer accountable on inventory records.

. Carrbl L. Cohen

I have complicd with the above instructions
Signed __ }7 0778

Aoy —~
Date S = = & 7




